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. $\beta(A)$ , $f(L)L$ $\beta(A)$
$\lim_{Aarrow\infty}\beta(A)=0$ , 1 $f(L)$ ,
$\mu,$
$\alpha$ . (1) , $N$
$N’=\beta(A)A-\mu L-\alpha A$ . (2)
. , , $L=0,$ $N=A$
, $N’=\beta(N)N-\alpha N$ . $\beta(0)>\alpha$ , $tarrow\infty$ $N(t)arrow N^{*}>0$
, ( $N^{*}$ $\beta(N^{*})=0$ ) .
(1) .
$R_{0}= \frac{\beta(0)}{\alpha}\frac{f(0)}{\mu+f(0)}$
, ([1], 11 , 114, 115, 116 ) :




. , . , $R_{\mathfrak{v}}<1$ .
2. $L>0$ , $\mu+\alpha+f(L)+L\ovalbox{\tt\small REJECT}^{L}>0$ .
$R_{0}>1$ , (1) 1 .
$f(L)=\eta$ , $R_{0}=\omega 0$ $>1$ , 2
$\alpha\mu+\eta$
, (1) . , $\eta L$
, 1 , 1 . ,
$f(L)=\eta e^{-\gamma L}$ , Ricker .
$R_{0}$ , 1 , .








. , . , 4 $0^{O}C$
, . , 5 $0^{o}C$ ,
. , . ,













$r_{i}>0,$ $a_{ii}>0(i=1,2),$ $a_{ij}\geq 0(i,j=1,2, i\neq j)$ , $\tau>0,$ $\rho>0$ .
, $[- \max\{\tau, \rho\}, 0]$ $x(s)=\phi(s),$ $y(s)=\psi(s)$ . $a_{ij}=0$
Hutchinson ([3]), ( [4]).
(3) Hutchinson ,
$(\tau=\rho=0)$ , , ([2]).
$\tau,$ $\rho$ . $\tau,$ $\rho$ ,
,
. , $\tau,$ $\rho$ .
, , $x$ $y$
. ,
. , . , $\tau=0.71,$ $\rho=1.73,$ $r_{1}=2.4,$ $r_{2}=2.1$ ,
all $=1.4,$ $a_{12}=2.2,$ $a_{21}=5.5,$ $a_{22}=3.3$ , $x(s)=0.75,$ $y(s)=0.6$ ,
(shark-head chaos)
([8]).
(3) ? , (3)










, ( ) explicit
. , Wang&Ma(1991) ([12]) .
(3) , Wang&Ma(1991)
( . [10, 12] ).
, $t$ $0<x(t)\cdot\leq\overline{a}_{11}r_{e^{\gamma\tau}=B_{1},O}\perp 1<y(t)\leq\underline{a}_{2,a_{22}^{\cup e=B_{2}}}Ba_{21}B_{1}\rho$
.
$V_{1}(t)=x(t)^{a_{22}}y(t)^{-a_{12}}$ exp $[-a_{11}a_{22} \int_{t-\tau}^{t}x(s)ds+a_{22}a_{12}\int_{t-\rho}^{t}y(s)ds]$ ,




, $r_{1}a_{21}-r_{2}$all $>0$ . , $x=h_{1}=_{a_{11}a_{22}+a_{12}a_{21}}^{ra+ra-\epsilon}\ovalbox{\tt\small REJECT}$
$y$ $x>h_{1}$ , $y=h_{2}=_{a_{11}a_{22}+a_{12}a_{21}}^{ra-r}\ovalbox{\tt\small REJECT} a-\epsilon$
$x$ $y>h_{2}$ .
, $V_{i}’(t)$ $V_{i}(t)$ ,
. , , $x=B_{1},$ $y=B_{2}$ 2
$\gamma:x^{a_{22}}y^{-a_{12}}=l_{1}(h_{1})^{a_{22}}B_{2}^{-a_{12}}$ , $\Gamma:x^{a_{21}}y^{a_{11}}=l_{2}(\overline{x})^{a_{21}}h_{2}^{a_{11}}$
. x} $y=h_{2}$ $\gamma$ , $l_{1}=e^{-a_{11}a_{22}B_{1}\tau-a_{22}a_{12}B_{2}\rho}$ ,
$l_{2}=e^{-a\iota\iota a_{21}B_{1}\tau-a_{11}a_{22}B_{2}\rho}$ .
.




( , [11, 12]).
, , Lotka-Volterra
, . [5, 6, 7, 9, 11]
. Wang&Ma(1991)
. , Lotka-Volterra ,
,
([6, 9, 11] ).
.
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